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Description

This invention relates to an ink ribbon cassette
wherein the Ink ribbon is re-inked during use, and
more particularly to an arrangement comprising an ink
ribbon cassetts body, an Ink ribbon, first and second
rotary gear members between which sald Ink ribbon
is driven, sald members having meshing toothed
periphsries for contacting the ribbon and each com-
prising a succession of peaks and valleys, and means
for suppiying Ink onto a said rotary gear member to
supply ink to the ribbon.

Japanese Utility Model serial No. 5§8-25727 filed
February 25, 1983 (lald-open publication No. 59-
131851) In the name of Yoshinori Keshida and Kenji
Kanzabo discloses an ink ribbon cartridge in which an
ink ribbon is re-inked to extend its life. The cartridge
contains an ink supply roller charged with ink, and a
ribbon feed drive roller in contact with the supply roller
theraby allowing Ink to be transfemed to a ribbon feed
surface of the ribbon feed drive roller in response to
rotation thereof. The ink supply rolier moves very
slowly in comparison with the ribbon feed drive roller
due to the action of 8 number of combining gears.
Also, a cam is provided allowing the ink supply roller
to ba deprassed gradually under high pressure. Thus,
the ink held in the ink supply rolier is gradually
squaezad out and transfarred to the ribbon drive rol-
ler. The ink on the surface of the ribbon drive roller is
transferred to an ink ribbon that passes between the
ribbon drive roller and a ribbon feed driven roller.
Hence, the operative life of the Ink ribbon Is
lengthened. Further, Koshida et al discloses a ribbon
cariridge having a ribbon fead drive roller comprising
a plurality of rollers of the same diameter, each of
which Is integrally fixed to a common shaft at an
appropriate interval, and a ribbon fead driven roller
comprising rollers the same as those of ribbon feed
drive rolier integrally fixed to another ghaft at the loca-
tion opposite to the fead drive rolier. The ribbon is held
betwesn the ribbon feed drive roller and the ribbon
fead driven roller.

A disadvantage of these known configurations is
that the Ink ribbon cannot be driven accurately due to
slip betwaen the ribbon feed drive roller or the ribbon
feed driven roller and the Ink ribben upon an increase
in icad. Thus, upon an increase In ribbon load, ink is
squeezed out of the ink ribbon when contact pressure
sufficient to drive the ink ribbon accurately is applied
to the ribbon feed drive roller and the ribbon feed dri-
ven roller. The squeezed ink tends o ovarflow onto a
portion of the ink ribbon which Is not held by the rolter
and consaquently decreases the amount of ink on the
partion of the ribbon which is held by the rofler. Thus,
with fluctuations it load, as occurs in practice, repeti-
tive fluctuations in Ink loading occur along the ribbon,
which gives rise to undesired fluctuetions in print den-

sity.
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Another ribbon cassette with & re-inking mechan-
isrn le disclosed InWOQ 85/01017, The ink ribbon s fed
betwean rollers having shamply pointed meshing
taeth, one of the roliers being driven. The otheris sup-
plied with ink from a reservolr such as to distribute ink
onto the ribbon, Also, it Is known from US-A-4213716
to utllise meshing teeth having a rounded tooth shape,
fo drive an ink ribbon, but not for the purpoae of re-ink-
Ing the ribbon.

An object of the present invention is to provide an
ink-ribbon cassette wherein re-inking is achisved in a
manner which produces a uniform ink distribution
along the length of the ribbon, whereby to provide
uniform print denalty.

To this and, the presentinvention is characterised
In that in arder to provide uniform application of the ink
to the ribbon, the valley portions of the gear member
that recaives Ink from the supply means are in the
shape of a circular src when viewed in transvarse
cross section, and the closest distance between the
bottem of the valley of one of the gear members and
the meshing apex of the peak of the other of the gear
members Is legs than the thickness of the Ink ribbon.

The cassetts according to the invention has the
advantage of providing uniform re-inking of the rib-
bon. Further, the Ink rbben is not damaged by the
gear thereby to provide an ink ribbon cassette having
a long life cydle.

In order that the invention may be fully under-
stood, embadiments thereof will now be described
with reference to the accompanying drawings, whe-
rein ;

Figure 1 Is a plan view showing an Ink ribbon cas-

selte with a cover thereof removad to show anink

tank therain, according to a first embodiment of
the prasent invention ;

Figure 2 is a similar plan view of an embodiment

of the present invantion ;

Figure 3 is a schematic view lllustrating a portion -

of Figure 2 whers ink is transferred to the ink rib-

bon ;

Figure 4 is a schematic view showing an example

of the passage of the ink ribbon betwean the

gears, showing the shape of the gears in detall ;

Figure 5 is a schematic view showing ancther

configuration of the gears ;

Figure 8 ia a schamatic view showing still another

configuration of the gears ;

Refasring to Figure 1, an ink ribbon cassette body
1 includes an ink tank 2 filled with ink. An opening is
provided to the ink tank 2 and an ink supplier 8 Is pro-
vided in the vicinity of the opsning. The Ink suppller 9
Is desirably made of a material capable of absorbing
ink, such as a felt or sponge. An ink ribbon container
1a having two openings disposed at opposite ends is
provided In the middle of the ink ribbon cassette body,
An endlass ink ribbon 8 stored in the ink ribbon con-
tainer 1a is delivered In & loop through one of the
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opsnings of the ink ribbon container 1a back Into the
other container opening via the front portion of the
cassefte body, to be Impacted by the printing head of
a wire dot printer (not shown). The ink ribbon 8 is dri-
van around the loop by means of a drive gear 5 and
an idle gear & which is urged by a spring 7 to pinch
the ribbon 8 between the gears 7, 8. The Ink ribbon Is
loaded with ink. The ink In the Ink ribbon is gradually
conaumead during printing as a result of the action of
the wire dot printer (not shown) which transfers infrom
the ink ribbon to a paper sheet being printed (not
shown). The ribbon 8 Is re-loaded with ink during its
passage bstwesn the drive gear & and the idle gear
6. The ink supplier 9 transfers Ink from the ink tank 2
to the idie gear 6 and thence ink Is transferred to the
ribbon & iself.

A feature of the presant invention resides in the
shape of the drive gear and the idle gear. Before des-
eribing this feature in detail, another embodiment of
ink ribbon cassette will be described with reference to
Figure 2.

The Ink ribbon cassette shown in Flgure 2 has an
ink supply roller 2a which is different from the ink rib-
bon cassette as shown in Figure 1. The ink supply rol-
ier 2a Is made of a material which can absorb ink such
as a felt or sponge. An ink ribbon 8 passes batween
& drive gear 5 and an idis gear & and thereafter is deli-
vered to the inside of ribbon container 1a. The Ink sup-
ply roller 2a is all the time in contact with the idie gear
- 6 and rotatable. The ink supply roller 2a is rotatably
mounted on the ink ribbon cassette body 1. Ink within
the ink supply roller 2a Is passed onto the idle gear 6
and is thereby supplled to the ink ribbon 8,

Figure 3 shows on an enlargad scale the mannar
In which the ink Is transferred to the Ink ribbon, In
accordance with a feature of the present invention.
When the idle gear 8 13 rotated in the direction of arrow
B, the drive gear 5 Is rotated in the direction of arow
A, and the Ink ribbon 8 is deliversd in the direction of

amrow C. The idle gear 8 Is in contact with the ink sup-.

ply roller 2a thersby recsiving ink from it and deliver-
ing the ink in the direction of the amow B. The ink
delivered to the reglon where the drive gear 5 and the
idle gaar 8 mesh with each cther is supplied to the ink
ribbon 8. The portion of the ribbon 8 shaded with slan-
ted lines in Figure 3 Is depleted of ink (due to the
action of the printing head) and the portion shaded
black has been replenished with ink from the idle gear
8. Afeaturs of the present invention resides in a speci-
fic shape of testh of the idle gear and the drive gear,
that is, the testh of the idle gear are formed to meet
the shape of the Ink ribbon 8 which ia held bstween
the drive gear 5 and the idle gear 6. The shape of the
teeth is detamined In the following way :

It will be seen that the gears 5, 8 comprise a sequ-
ence of teeth that define peaks and valleys when
viewed in fransverse cross section. Referring to Fig-
ure 4, the apex of each peak and valiey of the gear 5
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is pointed, but in accordance with the invention, the
valleys of the gear 8 ars in the form of a circular arc
when viewed in transverse cross section. The shape
of the valley 6b of the geer 8 is defined around the
pointsd apex of psak 5a by a circular arc of a radius
slightly less than the thicknass of the ink ribbon 8 gen-
erated around the tip 5a so that the valley 8b of the
idie gear b becomes a portion of the circular arc. Fig-
ure 4 shows a pointed apex of a peak of a tooth of the
idle gear 8, _

A ssocond embodiment of the gears shown in Fig-
ure 5 is simfiar to that of Figure 4, with the additional
foature that the peak 8a of the gear 5 Is in the form of
a clrcular are, rather than being pointed as shown In
Figure 4. The vailey b of gear 6 is in the shape of a
clrcular arc concentric with the arc that defines peak
5a, and the radial distance or spacing between the
arcs 5a, 5b is less than the thickness of the ink ribbon
8. Damage to the ink ribbon is jessened by this
arrangament,

According to a third smbodiment shown in Figure
6, the peak 5a and the valley &b of the drive gear 5,
the peak 6b and the valley 6a of the idle gear 8 are all
shaped as & circuler arc so that the damage of the ink
ribkon 8 is caused by the teeth of the gears ls reduced
further. in each of the embodiments, the Ink supplied
from the ink supply rolier 2a to the idie gear 8 s trans-
ferrad to the ink ribbon 8 in the region thereof held by
the drive gear 5 and the idle gaar 6. The ink ribbon 8
is thus held in contact with all ragions of the teeth of
the idle gear 6 under an appropriate pressure so that
the Ink is entirely transferred to the Ink ribbon 8.
According to the present invention, the ink is not
retained in the vallays of the testh and is uniformly
fransferred to the ink ribbon 8.

Although tha ink supply rollar 2a is described as
the ink supply means In Figure 3, it can be substituted
by the ink tank 2 and the ink supplier 9 as the Ink sup-
ply means.

Claims

1. Anink ribbon caasefte comprising an ink ribbon
cassette body (1), an ink ribbon (8), first and second
rotary gear members (5, 6) between which sald ink
ribbon is driven, sald members having meshing
toothed peripheries for contacting the ribbon and
sach gomprising a succession of peaks (5a, 8a) and
valleys (&b, 5d) and means for supplying ink (2a, 9)
onto a said rotary gear member (18) to supply ink to
the ribbon (18), characterised in that in order to pro-
vide uniform application of the ink to the ribbon (8), the
valley portions of the gsar member (6) that receives
Ink from the supply means (2a, 9) are in the shape of
a circular arc when viewed in transverse cross sec-
tion, and the closest distance between the bottom of
the valley of one of the gear members (5) and the
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meshing apex of the peak of the other of the gear
members (6) is tess than the thickness of the ink rib-
ben (8).

2, An Ink ribbon cassette according to claim 1
wherein one of said gear members Is a drive gear (5)
and the other Is an idle gear (6) driven by the drive
gear.

3. An ink ribbon casgette according to claim 1 or
2 wherain the ink supply means includes an Ink tank
(2} and an ink supplier (9) to supply ink from the tank
(2) to a Sald gear member (6).

4. An ink ribbon cassstte according to claim 1 or
2 wherein the ink supply means inciudes an ink roller
{2s) for being loaded with ink.

5. An ink ribbon cassetie according to any pre-
cading claim wherein the peaks of the gear member
(5) that meshes with the gear member {§) supplied
with ink, are alsc In the shape of an arc when viewed
in transverse cross sectlon.

6. An ink ribbon casssette according to claim 5
wherein the peaks and valleys (5a, 5b ; 6a, 6b) of both
of the gear members (5, 6) are in the shape of an arc
when viewad in fransverse cross section,

Anspriiche

1. Farbbandkassette mit einem Farbbandkérper
{1), einem Farbband (8), ersten und zweiten drehba-
ren Radgliedern (5, 6}, zwischen denen das Farbband
angetrieben ist, wobei die Glieder miteinander in Ein-
griff kommende gezahnte AuBenfllichen zum Kontak-
tiersn des Bandes aufwelsen und eine jede eine
Folge von Erhebungen (5a, 6&) und Talem (5b, 5d)
umfalit, und mit einer TintenzufGhreinrichtung (2a, 9)
fiir eines der drehbaren Radglieder {16), um dem
Band (18) Tinte zuzufGhren, dadurch gekenszeich-
net, dag zum Zwecke eines gleichmiRigen Auftra-
gens der Tinte auf das Band (8) die Talabschnitte
desjenigen Radgliedes (5), welchea die Tinte von der
ZufGhreinrichtung (2a, 9) autnimmt, quer zum Quer-
schnitt gesehen krelsbogenfirmig ausgebildet sind,
und daB der kleinste Abstand zwischen dem Talbo-
den eines der Radglieder (5) und dem in Eingriff kom-
mendsn Scheltel der Erhebung des anderen
Radgliedes (6} Kieiner ist als die Dicke des Farbban-
des (8).

2. Farbbandkassetts nach Anspruch 1, wobet
eines der Radglisder ein Anirisbsrad (5) und das
andere ein Leerlaufrad (6) iat, welches vom Antriebs-
rad angetrisben ist,

3. Farbbandkasasette nach Anspruch 1 oder 2,
wobel die Tintenzuflihreinrichtung einen Tintentank
(2) und einem TintenzufGhrer (9) umfalt, um Tinte
vom Tank {2) zum Radglled (6) zuzuftihren.

4, Farbbandkassette nach Anspruch 1 oder zwei,
wobei die Tintenzufiihreinrichtung eine mit Tinte zu
versehende Tintenwalze (2a) umfalt.
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5. Farbbandkassetie nach sinem der vorhergs-
henden Anspriche, wobei die Erirebungen des mit
dem Redglied (6), welches mit Tinte versorgt wird, in
Eingriff stehenden Radgliedea (5} quer zum Quer-
schnitt gesshen ebenfalls bogenférmig ausgebildet
gind.

6. Farbbandkesasite nach Anspruch 5, wobel die
Erhebungen und Téler (5a, 5b ; 8a, 6b) bsider Rad-
glieder (5, 6) quer zum Querschnitt gesehen bogen-
formig ausgebiidst sind.

Revandications

1. Casastte de ruban encreur comprenant un
corps (1) de casseite ds ruban encreur, un ruban
encreix (8), des premier et second éléments d’engre-
nage tournants (5, §) entre lesquels ledit ruban
encreur est entraind, lesdis éléments ayant des péri-
phéries dentées en prise destindes 4 entrer en
contact avac |s nuban st comprenant chacun une suc-
cesslon de orétes (Sa, 6a) et de creux (Sb, 5d) et des
moyens destinés & amenaer s ruban (2a, 8) surun élé-
ment d'engrenage rotatif (18) pour fournir de I"encre
au ruban (18), caractérisée sn ce que, pour réaliser
une applicetion uniforme de F'encre sur le ruban (8),
les partisa en creux ds Pélémant d’engrenage (6) qui
regoit'encre des moysns d’'amenée (2a, 9) sont sous
la forme d'un arc de carcle lorsqu’elles sont vues en
coupe transversate, et Ia distance la plus faible entre
ie fond du creuwx de ['un des éiéments d’engrenage {5)
etle sommet engrenant de la créte de l'autre des élé-
ments d'sngrenage (8) est inférieure A I'épalsseur du
ruban encreur (8).

2. Cassatte de ruban encreur selon la revendica-
tion: 1, dana laquelle I'un desdits éléments d'engre-
nage ast une rous dentée menante (5) et 'autre est
une rous dentée folle (8) sntrainée par la rous dentée
manante,

3. Casselte de ruban sncreur selon la revendica-
tion 1 cu 2, dans laguelle les moyens d'amenée
d’encre comprsnnent un réservoir d'sncre (2) et un
distributeur d'sncre (9) destiné & amener de 'encre du
réservoir (2) & 'un desdits éiéments d’engrenage ().

4, Cagsetie de ruban encraur selon la revendica-
tion 1 ou 2, dans laguelle les moyens d'amenée
d’encre comprennsnt un rouleau encreur (2a) destiné
& é&ire chargé d"ancre.

5. Cassstie de ruban encreur selon Fune quel-
conque des revendications précédentes, dans
laquelle les crétes de I'éiément d’engrenage (5) qui
engréne avec P'éiément d’engranags (6) alimenté en
ancre ont dgalement la forme d'un arc lorsqu'slies
sont vues en coupe transversale.

8. Casselie de ruban encreur selon la revendica-
tion 5, dans laquelie [es crites et les creux (5a, 5b;
63, 6b) des deux éléments d'engranage (5, 6) se pré-
sentent sous Im forme d'un arc lorsqu'eifes sont vues
en coupe transvarsale,
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